Clinical value of deconvolution analysis in radionuclide renal study.
Deconvolution analysis was applied to radionuclide renal study. The purpose of this study was to clarify the underlying renal physiology that determines the shape and values of the transfer function. Analysis of the renal models revealed that the initial height of the transfer function is the ratio of the radioactivity extracted by the kidney to that in the input function. In addition, the shape of the transfer function displayed the distribution of the transit times and enabled us to evaluate the percentage of nephrons having a particular transit time. Based on the relation between the input and output function, a new method for measuring GFR or ERPF was developed in which the input function was corrected by the plasma radioactivity at 5 min after injection of the tracer. As one of the advantages of the transfer function, it was proved clinically that the contribution of the blood background is automatically eliminated from the amplitude of the transfer function. From these findings, our method for the measurement of GFR was considered superior to that proposed by Gates and highly useful for routine radionuclide renal study.